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of  tho  Boot  iaportont  otoohootlc  prooesaeo  io  tho  Poisson  proooss, 
in  i<iloh  it  is  ossuBod  that  (a)  the  nuDbers  of  ovents  oocorrlng  In  nonoror- 
lapping  tlBO  Intorrals  are  Indopandont;  (b)  the  probability  of  one  sYont's 


oeoorrlng  doling  tiao  dt  la  }(dt  *  o(dt),  whore  K  la  a  oonotant,  i^lle  the 
probability  that  two  or  Bore  oaour  Is  o(dt).  Vajrious  approaohes  Jlj  are  knowi 
which  lead  to  the  result  that  tho  probability  that  n  eronts  occur  in  tine  t, 


PqU),  !• 


(1) 


p»(*)  ■  ^ 


(n  ■  0,  1|  2f  •••)! 


that  Is,  tho  Poisoon  distribution  with  snan  \t.  An  extrenwly  simple  and 
straightforward  dorlYOtlon  of  this  formula,  based  on  an  Idea  of  0.  Morant  |2|, 
la  as  fbllowst 

Ths  probability  for  no  ewent  to  occur  In  time  t  Is 


(2) 


r  -1  t/dt 

p  (t)  -  Ub  jl  -  Xdt  -  o(dt) 

°  di-^0  ^ 

_  -xt 


Sq.  (2)  Barely  expresses  tho  fact  that  for  no  ewent  to  occur  in  tisie  t,  none 
Bay  ooour  in  any  of  tho  subintervals  of  length  dt  into  vdiich  t  may  be  divided. 
Wo  now  use  this  result  to  aid  in  obtaining  Eq.  (1). 

Let  us  consider  n  snail  noaororlapplng  tiBo  Intervals  dt^^,  dt2, 
dtjj,  contained  within  the  tisw  Interral  (f,t).  Tho  probability  that  n  events 
ocoor^tho  first  at  tine  t^  within  tho  interval  dt^^i  second  at  tlBO  t2 
idMftithe  interval  dt2,  *nd  so  on— is  aoyBptotically  equal  to 


P-414 
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-3- 


-xt,  ) 

•  ^  Xdtj^  • 


Xdtj  ... 


^ioh  reduces  to 

x"  dt^  dtj  ...  dtj^  . 


This  obtains  sine*  no  ervcnt  occurs  from  tin*  0  to  tine  t^|  on*  *Tent  occur* 
in  the  interval  dt^|  no  ermit  occurs  from  time  to  t^;  and  so  on.  Hence 
p^(t),  which  is  the  integral  of  this  expression  over  all  t^  satisfying 

Ostj^stji...  it^  t  , 


is  given  by 

(3)  P^(t) 


dt^  (n  “  1.2,...)  y 


which  inmediately  yields  Eq.  (1),  elnee  the  integral  In  E^.  (3)  equals  t*'/nj  . 
ThuSf'usii^  only  the  simplest  kind  of  reasoning  froei  crobability  theory, 

we  have  deduced  the  Poisson  distribution  from  the  basic  assumptions  (a)  and 

« 

0 

(b).  Consequently,  the  need  for  viewing  the  Poisson  distribution  as  a  limit- 
ing  case  of  some  other  distribution  is  obviated.  In  addition  the  technique 
used  readily  generalises  to  the  case  in  which  X  depends  on  t. 
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